Heterotropic modulation of the protease-inhibitor-recognition process. Cations effect the binding properties of alpha-chymotrypsin.
The effect of calcium and lanthanide ions (e.g. terbium) on the binding properties of alpha-chymotrypsin has been studied focussing on the modulation exerted by cations on the interaction of the enzyme with the bovine pancreatic trypsin inhibitor (BPTI or Kunitz inhibitor). The results obtained indicate that the cation binding induces conformational transitions, on the enzyme molecule, which destabilize the enzyme-inhibitor complex formation affecting the interaction of the inhibitor with the secondary specificity site of the proteolytic enzyme. This negative heterotropic effect can be observed only with macromolecular inhibitors (or substrates), displaying an extended interacting surface with the enzyme, and it seems linked to the number of positive charges carried by the cations. Thus, owing to the large conformational changes induced by the binding of trivalent cations, the divalent ones (e.g. calcium) appear to be more suitable for a fine regulation of the enzyme activity. The mutual correlation between inhibitors binding to (and calcium release by) the proteolytic enzymes (and vice versa) could assume an important physiological significance linking parameters, such as calcium concentration and the activity levels of proteolytic enzymes, which are both of great importance for the cell life.